COX-2 selective NSAID decreases bone ingrowth in vivo.
Whether non-steroidal anti-inflammatory drug (NSAID)-induced suppression of bone ingrowth is due to cyclooxygenase-1 (COX-1) inhibition, cyclooxygenase-2 (COX-2) inhibition, or through a yet unidentified pathway is unknown. In this study, the effects of a non-specific COX-1 and COX-2 inhibitor, versus a specific COX-2 inhibitor on bone ingrowth and tissue differentiation are examined in vivo. Harvest chambers were implanted unilaterally in the tibiae of eight mature, New Zealand white rabbits. After a 6-week period for osseointegration of the chamber, the following oral treatments were given for 4 weeks each, followed by a harvest in each case: drinking water with no NSAID (control 1), Naproxen sodium--a COX-1 and COX-2 non-specific inhibitor at a dose of 110 mg/kg/day in the drinking water, drinking water with no NSAID (control 2), and Rofecoxib-a COX-2 inhibitor at a dose of 12.5 mg/day inserted directly into the rabbit's mouth. Harvested specimens were snap frozen, cut into serial 6 microm sections and stained with hematoxylin and eosin for general morphological characterization, and alkaline phosphatase (osteoblast marker). Sections were also processed for immunoperoxidase staining using monoclonal antibodies to identify cells expressing the vitronectin receptor (osteoclast-like cells). With drinking water alone, the percentage of bone ingrowth averaged 24.8 +/- 2.9% and 29.9 +/- 4.5% respectively. Naproxen sodium in the drinking water and oral Rofecoxib decreased bone ingrowth significantly (15.9 +/- 3.3%. p = 0.031 and 18.5 +/- 2+/-4%, p = 0.035 compared to drinking water respectively). Both Naproxen sodium (p = 0.026) and Rofecoxib (p = 0.02) decreased the number of CD51 positive osteoclast-like cells per section compared with drinking water alone. Rofecoxib decreased the area of osteoblasts per section area (p = 0.014) compared to controls, although the value for Naproxen sodium did not reach statistical significance. The results of the present study suggest that bone formation is suppressed by oral administration of an NSAID which contains a COX-2 inhibitor. COX-2 inhibitors currently taken for arthritis and other conditions may potentially delay fracture healing and bone ingrowth.